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DFKLHYH KLJKHU UHPRYDO UDWHV EXW UHVXOW LQ DQ LQIHULRU VXUIDFH LQWHJULW\ DQG DFFXUDF\ >@ /DVHU DEODWLRQ VWXGLHV
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LQZDUP DEODWLRQRU DOVRPHOWLQJ RI WKHPDWHULDO >@$Q LQFUHDVH LQ VXUIDFH WHPSHUDWXUH RI WKH WDUJHWHGPDWHULDO











7KH LQYHVWLJDWLRQVDUHFRQGXFWHGRQDPDLQWHQDQFHIUHHQDQRVHFRQGSXOVHG<WWHUELXPILEHU ODVHUEHORQJLQJ WR
WKH</3+3VHULHVIURP,3*7KH</3+3ODVHUGHOLYHUVDQPODVHUEHDP7KHODVHUV\VWHPLVFRPELQHGZLWK
D JDOYDQRPHWHU VFDQQHU DQG D SODQH ILHOG RSWLF OHDGLQJ WR D IDVW DQG KLJKO\ SUHFLVH SURFHVV ZLWKLQ DQ DUHD RI
PPPP7KHODVHUEHDPLVJXLGHGZLWKDODWHUDOUHVROXWLRQRIPDFURVVWKHSURFHVVILHOG7KHVFDQQHU











 5HSHWLWLRQUDWHV 3XOVHGXUDWLRQ $YHUDJHSRZHU 3XOVHHQHUJ\ 6FDQQLQJVSHHGV
&DSDELOLW\ N+]WRN+] QVWRQV : P-WRP- PV
([SHULPHQWDOUDQJH N+]WRN+] QV :WR: P-WRP- PV



































MRRMRRM    
56   Tobias Czotscher and Frank Vollertsen /  Physics Procedia  83 ( 2016 )  53 – 61 
5HVXOWV
4.1. Hole depth and diameter analysis 
,Q)LJWKHHIIHFWRIGLIIHUHQWIRFDOSRVLWLRQVRQWKHKROHGHSWKLVPHDVXUHG7KHKROHGHSWKLQFUHDVHVFRQVWDQWO\
ZLWKDGHSWKUDWHRIDSSUR[LPDWHO\PDIWHUHDFKSXOVH)RUWKHSUHVHQWSDUDPHWHUVLQ)LJRQHSXOVHKDVDSXOVH
HQHUJ\ RI P- $IWHU  SXOVHV P- D VWURQJHU LQFUHDVH LQ KROH GHSWK LV REVHUYHG IRU WKH IRFDO SRVLWLRQ
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4.2. Influence of parameters on removal rate 
,Q)LJWKHPDWHULDOUHPRYDOUDWHLVPHDVXUHGIRUGLIIHUHQWIRFDOSRVLWLRQV7KHGLIIHUHQFHLQPDWHULDOUHPRYDO
UDWH LQFUHDVHV ZLWK FRQWLQXRXV SURFHVVLQJ GHSWK /RZHU IRFDO SRVLWLRQV LQFUHDVH WKH PDWHULDO UHPRYDO UDWH ZLWK
KLJKHUGHSWKV
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7KH PDWHULDO UHPRYDO UDWH LV FDOFXODWHG DQG PHDVXUHG LQ )LJ IRU GLIIHUHQW ODVHU SDUDPHWHUV 7KH PDWHULDO
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RI WKHPHOWH[SXOVLRQGXULQJ ODVHUDEODWLRQ LVFDOFXODWHGZLWKWKHIRUPXODDQGVKRZQLQ)LJ7KHDPRXQWRI
PHOWH[SXOVLRQVGHFUHDVHVZLWKDKLJKHUIRFDOSRVLWLRQ3ULPDULO\WKLVFDQEHREWDLQHGIRUWKHKLJKHVWSXOVHHQHUJLHV
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+LJKHUDYHUDJHSRZHUVOHDGWRORZHUSURILOHDFFXUDFLHV$SRVLWLYHHIIHFWRQWKHZHEZLGWKDFFXUDF\LVREVHUYHG
IRUDVPDOOHUGLVWDQFHEHWZHHQWKHVFDQQLQJOLQHV






























































)LJ VKRZV PHVK VWUXFWXUHV GLUHFWO\ DIWHU SURFHVVLQJ ZLWK GLIIHUHQW ODVHU SDUDPHWHUV 7KH PHVK VWUXFWXUH LV
SURFHVVHGLQVHYHUDOSURFHVVVWHSVIURPWKHERWWRPOHIWIRUHDFKURZXQWLOWKHHQGLVUHDFKHGDWWKHWRSULJKWFRUQHU
7KLVLVSHUIRUPHGXQWLOWKHPHVKLVILQLVKHGRUWKHPHVKLVGHVWUR\HGDIWHUDFHUWDLQDPRXQWRISURFHVVVWHSV+LJKHU
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$SRVLWLYHHIIHFWRQZHEZLGWKDFFXUDF\DQGPHOWLQJRIPLFURSDUWV FDQEHFDXVHGE\ ORZHUKHDW LQSXW LQ WKH










7KH KHDW DFFXPXODWLRQ LV DQ LVVXH IRU WKH SURFHVVLQJ RI PHVK VWUXFWXUHV DV VKRZQ LQ )LJ DQG )LJ 7KH
SURFHVVHGZHEV FDQ WUDQVSRUW OHVV KHDW RXW RI WKH FRQWDFW DUHD RI WKH ODVHU EHDP DQGZRUNSLHFH 7KHPDWHULDO LV
KHDWHGXSDQGVWDUWVWRPHOWRUOHDGVWRKHDWUHODWHGGHIRUPDWLRQVDQGILQDOO\WRIDLOXUHIURPWKHFHQWUHRIWKHPHVK










DQG FRQVHTXHQWO\ ORZHU SXOVH RYHUODSV UHGXFH WKHKHDWLQJ LQ WKHPDWHULDO(VSHFLDOO\ KLJKHUSXOVHRYHUODSVZLWK
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KLJKHU UHSHWLWLRQ UDWHV FDXVHPHVK IDLOXUH ZKLFK LV VKRZQ LQ )LJ& IRUP : DQG frep N+] 7KXV WKH
UHVXOWVVKRZWKDW ORZHU ODVHUSDUDPHWHUV P :DQG frep N+]ZLWKDSXOVHGXUDWLRQRI tp QV OHDG WR
VPDOOHUDPRXQWVRIUHFDVWOD\HUDQGILQDOO\WRDEHWWHUPHVKTXDOLW\
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